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Abstract
A sign pattern is a matrix whose entries are from the set {+,−, 0}. For a symmetric sign
pattern A of order n, the inertia set of A is the set of inertias of all real symmetric matrices
with the same sign pattern as A. The purpose of this paper is to characterize the inertia sets of
symmetric star and nonnegative symmetric tridiagonal sign patterns.
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1. Introduction
A matrix whose entries are from the set {+,−, 0} is called a sign pattern matrix
(or sign pattern). We denote the set of all n × n sign patterns by Qn. For a real
matrix B, by sgn(B) we mean the sign pattern in which each positive (respectively,
negative, zero) entry of B is replaced by + (respectively, −, 0). If A ∈ Qn, then the
sign pattern class of A is defined by
Q(A) = {B : sgn(B) = A}.
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The inertia of a real symmetric matrix B, written as i(B), is the triple of integers
i(B) = (i+(B), i−(B), i0(B)), where i+(B) (respectively, i−(B), i0(B)) denotes the
number of positive (respectively, negative, zero) eigenvalues of matrix B counted
with their algebraic multiplicities. For a symmetric sign pattern A, we define the
inertia set of A to be i(A) = {i(B) : B = BT ∈ Q(A)}. As a special case, if i(B1) =
i(B2) for all real symmetric matrices B1, B2 ∈ Q(A), we say the symmetric sign
pattern A requires unique inertia.
If S ∈ Qn is a diagonal sign pattern, each of whose diagonal entries is + or −,
then S is called a signature pattern. A sign pattern P is called a permutation pattern
if exactly one entry in each row and column is equal to +, and all other entries are
0. A signature similarity on a pattern A ∈ Qn is defined as a product of the form
SAS, where S is a signature pattern. A permutation similarity on a pattern A ∈ Qn
is defined as a product of the form P TAP , where P is a permutation pattern.
For a symmetric sign pattern A ∈ Qn, by G(A) we mean the undirected graph of
A, with vertex set {1, . . . , n} and (i, j) is an edge if and only if aij /= 0. We say that
a collection of edges is independent if their vertex sets are mutually disjoint. A sign
pattern A ∈ Qn is a symmetric tree (respectively, symmetric star) sign pattern if A
is symmetric and G(A) is a tree (respectively, star), possibly with loops. If A is a
symmetric sign pattern, we define smr(A), the symmetric minimal rank of A by
smr(A) = min{rank(B) : B = BT, B ∈ Q(A)}.
Similarly, the symmetric maximal rank of A, SMR(A), is
SMR(A) = max{rank(B) : B = BT, B ∈ Q(A)}.
Little is known about the inertia sets of sign patterns. In [1], the authors obtained
several characterizations of the symmetric sign patterns that require unique iner-
tia. In [2], the authors gave an inertially arbitrary sign pattern. In [3], the authors
investigated the nonnegative symmetric tridiagonal sign patterns, characterizing the
inertia sets of nonnegative symmetric tridiagonal sign patterns with all + diagonal
entries or all zero diagonal entries. The purpose of this paper is to characterize the
inertia sets of symmetric star and nonnegative symmetric tridiagonal sign patterns
completely.
2. Lemmas
Lemma 2.1 [3]. Let A be a symmetric sign pattern and suppose there exists a prin-
cipal submatrix A1 of A which requires unique inertia, say (q1, q2, q3). It follows
from eigenvalue interlacing that if (s1, s2, s3) ∈ i(A), then s1  q1 and s2  q2.
Lemma 2.2. Let A be a symmetric sign pattern, and suppose that i0(B)  1 for
each real symmetric matrix B = BT ∈ Q(A). If (r, s, 0), (r + 1, s − 1, 0) ∈ i(A),
then (r, s − 1, 1) ∈ i(A).
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Proof. There are real symmetric matrices B1, B2 ∈ Q(A) such that i(B1) = (r, s, 0)
and i(B2) = (r + 1, s − 1, 0). Consider the convex combinations C(t) =
(1 − t)B1 + tB2, t ∈ [0, 1]. Clearly, C(t) = C(t)T ∈ Q(A), i0(C(t))  1 for each
t ∈ [0, 1], i(C(0)) = i(B1) = (r, s, 0) and i(C(1)) = i(B2) = (r + 1, s − 1, 0). We
may assume that the spectrum of C(t) is {λ1(t), λ2(t), . . . , λn(t)}, where λ1(t) 
λ2(t)  · · ·  λn(t), for each t ∈ [0, 1]. Since the eigenvalues of a matrix depend
continuously on its entries, it follows that each function λk(t) is continuous on [0, 1].
In particular, λs(t) is continuous on [0, 1]. Note that λs(0) < 0 and λs(1) > 0. Thus
there exists a t0 ∈ (0, 1) such that λs(t0) = 0. Since i0(C(t))  1 for each t ∈ [0, 1],
we have i0(C(t0)) = 1, and hence, i(C(t0)) = (r, s − 1, 1). 
3. Inertia sets of symmetric star sign patterns
In this section, we consider symmetric star sign patterns A that possibly have
some nonzero diagonal entries. Up to permutation similarity, signature similarity,
and negation, a symmetric star sign pattern A of order n (n  3) has the following
form
A =


∗ + + · · · +
+ ∗
+ ∗
...
.
.
.
+ ∗


, (1)
where each diagonal entry is +, −, or 0.
Lemma 3.1 [1]. Up to permutation similarity, signature similarity, and negation,
an n × n symmetric star sign pattern A of form (1) requires unique inertia if and
only if the diagonal of A has one of the following three forms
(+,−, . . . ,−), (0,+, . . . ,+), (∗, . . . , ∗, 0),
where ∗ can be +, −, or 0.
Theorem 3.2. For the n × n symmetric star sign pattern A of form (1),
(a) if the diagonal of A has the form (+,−, . . . ,−), then i(A) = (1, n − 1, 0);
(b) if the diagonal of A has the form (0,+, . . . ,+), then i(A) = (n − 1, 1, 0);
(c) if the diagonal of A has the form (∗, . . . , ∗, 0), where ∗ can be +, −, or 0,
and there are r  0 “+” and s  0 “−” in the diagonal entries a22, a33, . . . ,
an−1,n−1 of A, then i(A) = (r + 1, s + 1, n − r − s − 2).
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Proof. (a) By emphasizing the diagonal entries, we can obtain a symmetric matrix
B ∈ Q(A) with i(B) = (1, n − 1, 0). Since A requires unique inertia,
we have i(A) = (1, n − 1, 0).
(b) By symmetrically emphasizing b12b21b33b44 · · · bnn, we can obtain a sym-
metric matrix B ∈ Q(A) with i(B) = (n − 1, 1, 0). Since A requires unique inertia,
we have i(A) = (n − 1, 1, 0).
(c) For each B = BT ∈ Q(A), rank B = r + s + 2, so B has n − r − s − 2 zero
eigenvalues. By symmetrically emphasizing b1nbn1, and r “+” diagonal entries and
s “−”diagonal entries in b22, b33, . . . , bn−1,n−1, we can obtain a symmetric matrix
B ∈ Q(A) with i(B) = (r + 1, s + 1, n − r − s − 2). Since A requires unique iner-
tia, we have i(A) = (r + 1, s + 1, n − r − s − 2). 
Apart from the diagonals given in Lemma 3.1, the only other possible diagonals
of A are of the forms:
(+,+, ∗, . . . , ∗) and (0,+,−, ∗, . . . , ∗),
where all the ∗ entries are nonzero. The following two theorems give the inertia sets
of A in these cases.
Theorem 3.3. Let the diagonal of A of form (1) have the form (+,+, ∗, . . . , ∗),
where all the ∗ entries are nonzero. If there are r  0 “+”
in the diagonal entries a33, . . . , ann of A, then i(A) = {(r + 1, n − r − 1, 0), (r +
2, n − r − 2, 0), (r + 1, n − r − 2, 1)}.
Proof. It follows from Lemma 2.1 that if (s1, s2, s3) ∈ i(A), then s1  r + 1 and
s2  n − r − 2. By emphasizing b11, b22, . . . , bnn, we can obtain a symmetric mat-
rix B1 ∈ Q(A) with i(B1) = (r + 2, n − r − 2, 0). By symmetrically emphasizing
b12, b21, b33, . . . , bnn, we can obtain a symmetric matrix B2 ∈ Q(A) with i(B1) =
(r + 1, n − r − 1, 0). Since smr(A)  n − 1, by Lemma 2.2, we have (r + 1,
n − r − 2, 1) ∈ i(A). So i(A) = {(r + 1, n − r − 1, 0), (r + 2, n − r − 2, 0),
(r + 1, n − r − 2, 1)}. 
Theorem 3.4. Let n  4, and the diagonal of A of form (1) have the form
(0,+,−, ∗, . . . , ∗), where all the ∗ entries are nonzero. If there are r  0 “+”
in the diagonal entries a44, . . . , ann of A, then i(A) = {(r + 1, n − r − 1, 0),
(r + 2, n − r − 2, 0), (r + 1, n − r − 2, 1)}.
Proof. It follows from Lemma 2.1 that if (s1, s2, s3) ∈ i(A), then s1  r + 1 and
s2  n − r − 2. By symmetrically emphasizing b12, b21, b33, . . . , bnn, we can obtain
a symmetric matrix B1 ∈ Q(A) with i(B1) = (r + 1, n − r − 1, 0). By symmet-
rically emphasizing b13, b31, b22, b44, . . . , bnn, we can obtain a symmetric matrix
B2 ∈ Q(A) with i(B2) = (r + 2, n − r − 2, 0). Since smr(A)  n − 1, by Lemma
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2.2, we have (r + 1, n − r − 2, 1) ∈ i(A). So i(A) = {(r + 1, n − r − 1, 0),
(r + 2, n − r − 2, 0), (r + 1, n − r − 2, 1)}. 
So far, we have characterized the inertia sets of symmetric star sign patterns
completely.
4. Inertia sets of nonnegative symmetric tridiagonal sign patterns
Consider the n × n (n  3) nonnegative symmetric tridiagonal sign pattern
A =


∗ + 0 · · · · · · 0
+ ∗ + 0 · · · 0
0 + ∗ . . . . . . ...
... 0
.
.
.
.
.
. + 0
...
...
.
.
.
.
.
.
.
.
. +
0 0 · · · 0 + ∗


, (2)
where each diagonal entry is 0 or +. Clearly, smr(A)  n − 1, and i0(B)  1 for
any B = BT ∈ Q(A). In this section, we give the inertia sets of these sign patterns.
We need the following notation.
Let A = (aij ) be an n × n nonnegative symmetric tridiagonal sign pattern of form
(2). If i is odd (even), then we say that aii is in an odd (a even) position, or aii is an
odd (a even) diagonal entry. If i < k, we say that the diagonal entries aii and akk are
in ascending positions. Let aii and ajj be two + diagonal entries of A with i < j .
If i is odd, and j is even, then we say that aii and ajj are in odd–even ascending
positions, or aii and ajj are odd–even ascending + diagonal entries. Let aii , ajj and
akk be three + diagonal entries of A with i < j < k. If i and k are odd, and j is
even, then we say that aii , ajj and akk are in odd–even–odd ascending positions,
or aii , ajj and akk are odd–even–odd ascending + diagonal entries.
We say that aii and ajj form one pair of strict odd–even + diagonal entries, if
aii and ajj are odd–even ascending + diagonal entries, and there is no l (i < l < j )
such that all is a + diagonal entry. For example, let
A =


+ + 0 0
+ + + 0
0 + 0 +
0 0 + +

 , B =


+ + 0 0 0 0
+ 0 + 0 0 0
0 + 0 + 0 0
0 0 + + + 0
0 0 0 + + +
0 0 0 0 + +


.
In the sign pattern A, a11 and a22 are a pair of strict odd–even + diagonal entries.
Also, a11 and a44 are in odd–even ascending positions, but are not a pair of strict
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odd–even + diagonal entries. There are two pairs of strict odd–even + diagonal
entries in the sign pattern B, one is b11 and b44, the other is b55 and b66.
We now begin to characterize the inertia sets of n × n symmetric tridiagonal
sign patterns of form (2). We first prove some useful lemmas.
Lemma 4.1 [3]. For the n × n nonnegative symmetric tridiagonal sign pattern A of
form (2), we have the following.
(a) For even n, A requires unique inertia if and only if there are not two +
diagonal entries in A in odd–even ascending positions. In this case, i(A) =(
n
2 ,
n
2 , 0
)
.
(b) For odd n where there is at least one + diagonal entry in an odd position, A
requires unique inertia if and only if there are not three + diagonal entries in
odd–even–odd ascending positions. In this case, i(A) =
(
n+1
2 ,
n−1
2 , 0
)
.
(c) For odd n where there are no + diagonal entries in odd positions, A requires the
unique inertia
(
n−1
2 ,
n−1
2 , 1
)
.
Lemma 4.2. Let n be even. For the n × n nonnegative symmetric tridiagonal sign
pattern A of form (2), if there is exactly one pair of strict odd–even + diagonal
entries, then i(A) = {(n2 , n2 , 0) , (n2 + 1, n2 − 1, 0) , (n2 , n2 − 1, 1)} .
Proof. From Lemma 4.1(a) and (b), the (n − 1) × (n − 1) block-diagonal sign
pattern obtained by deleting the row and column which contains the even +
diagonal entry of the one pair of strict odd–even + diagonal entries has unique
inertia
(
n
2 ,
n
2 − 1, 0
)
. It follows from Lemma 2.1 that the inertia set of A is a sub-
set of
{(
n
2 + 1, n2 − 1, 0
)
,
(
n
2 ,
n
2 , 0
)
,
(
n
2 ,
n
2 − 1, 1
)}
. By symmetrically emphasizing
the one pair of strict odd–even + diagonal entries and n2 − 1 independent edges,
we can obtain a symmetric matrix B1 ∈ Q(A) with i(B1) =
(
n
2 + 1, n2 − 1, 0
)
. By
symmetrically emphasizing n2 independent edges, we can obtain a symmetric matrix
B2 ∈ Q(A) with i(B2) =
(
n
2 ,
n
2 , 0
)
. By Lemma 2.2, we have
(
n
2 ,
n
2 − 1, 1
) ∈ i(A).
So i(A) = {(n2 , n2 , 0) , (n2 + 1, n2 − 1, 0) , (n2 , n2 − 1, 1)}. 
Lemma 4.3. Let n be odd. For the n × n symmetric tridiagonal sign pattern A of
form (2), if there are exactly two pairs of strict odd–even + diagonal entries, and
there are no + diagonal entries in odd positions after the two pairs of strict odd–
even + diagonal entries, then i(A) =
{(
n−1
2 + 1, n−12 , 0
)
,
(
n−1
2 + 2, n−12 − 1, 0
)
,(
n−1
2 + 1, n−12 − 1, 1
)}
.
Proof. From Lemma 4.1(b), the (n − 1) × (n − 1) block-diagonal sign pattern ob-
tained by deleting the row and column which contains the even + diagonal entry
of the first pair of strict odd–even + diagonal entries has unique inertia ( n−12 +
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1, n−12 − 1, 0). It follows from Lemma 2.1 that the inertia set of A is a subset of
{( n−12 + 1, n−12 , 0), ( n−12 + 2, n−12 − 1, 0), ( n−12 + 1, n−12 − 1, 1)}. By symmetri-
cally emphasizing one odd + diagonal entry and n−12 independent edges, we can
obtain a symmetric matrix B1 ∈ Q(A) with i(B1) = ( n−12 + 1, n−12 , 0). By sym-
metrically emphasizing odd–even–odd ascending + diagonal entries and n−12 − 1
independent edges, we can obtain a symmetric matrix B2 ∈ Q(A) with i(B2) =
( n−12 + 2, n−12 − 1, 0). By Lemma 2.2, we have ( n−12 + 1, n−12 − 1, 1) ∈ i(A). So
i(A) = {( n−12 + 1, n−12 , 0), ( n−12 + 2, n−12 − 1, 0), ( n−12 + 1, n−12 − 1, 1)}. 
Lemma 4.4. Let n be odd. For the n × n symmetric tridiagonal sign pattern A of
form (2), if there is exactly one pair of strict odd–even + diagonal entries, and
there is at least one odd + diagonal entry after the one pair of strict odd–even
+ diagonal entries, then i(A) = {( n−12 + 1, n−12 , 0), ( n−12 + 2, n−12 − 1, 0), ( n−12 +
1, n−12 − 1, 1)}.
Proof. By Lemma 4.1(b), the (n − 1) × (n − 1) block-diagonal sign pattern ob-
tained by deleting the row and column which contains the even + diagonal entry of
the one pair of strict odd–even + diagonal entries has unique inertia ( n−12 + 1, n−12 −
1, 0). It follows from Lemma 2.1 that the inertia set of A is a subset of {( n−12 +
1, n−12 , 0), (
n−1
2 + 2, n−12 − 1, 0), ( n−12 + 1, n−12 − 1, 1)}. By symmetrically
emphasizing one odd + diagonal entry and n−12 independent edges, we can obtain
a symmetric matrix B1 ∈ Q(A) with i(B1) = ( n−12 + 1, n−12 , 0). By symmetrically
emphasizing odd–even–odd ascending + diagonal entries and n−12 − 1 indepen-
dent edges, we can obtain a symmetric matrix B2 ∈ Q(A) with i(B2) = ( n−12 +
2, n−12 − 1, 0). By Lemma 2.2, we have ( n−12 + 1, n−12 − 1, 1) ∈ i(A). So i(A) =
{( n−12 + 1, n−12 , 0), ( n−12 + 2, n−12 − 1, 0), ( n−12 + 1, n−12 − 1, 1)}. 
The following four theorems give the inertia sets of n × n symmetric tridiagonal
sign patterns of form (2). The first theorem is clear from Lemma 4.1, and we omit
the proof.
Theorem 4.5. Let A be an n × n symmetric tridiagonal sign pattern of form (2).
If there are no pairs of strict odd–even + diagonal entries, then
i(A) =


(
n
2 ,
n
2 , 0
)
, n is even;(
n−1
2 ,
n−1
2 , 1
)
, n is odd and there are no + diagonal
entries in odd positions;(
n+1
2 ,
n−1
2 , 0
)
, otherwise.
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Theorem 4.6. Let n be even. For the n × n symmetric tridiagonal sign pattern A
of form (2), if there are exactly l pairs of strict odd–even + diagonal entries with
1  l  n2 , then
i(A)=
{
(n − k, k, 0) : n
2
− l  k  n
2
}
∪
{
(n − k, k − 1, 1) : n
2
− l + 1  k  n
2
}
.
Proof. We use induction on l. When l = 1, by Lemma 4.2, the result is correct.
Suppose l  2 and the result is correct when there are k ( l − 1) pairs of strict
odd–even + diagonal entries. Now we discuss the case that there are l pairs of strict
odd–even + diagonal entries.
The principal submatrix obtained from A by deleting the row and column which
contains the odd + diagonal entry of the last pair of strict odd–even + diagonal
entries is an (n − 1) × (n − 1) block-diagonal sign pattern. Let the two diagonal
blocks Am1 , Am2 be of orders m1, m2, respectively. Then m1 is even, and Am1
has (l − 1) pairs of strict odd–even + diagonal entries. By the induction hypothesis
on Am1 , we have that
i(Am1)=
{(m1
2
,
m1
2
, 0
)
,
(m1
2
+ 1, m1
2
− 1, 0
)
, . . . ,(m1
2
+ l − 1, m1
2
− l + 1, 0
)
,
(m1
2
,
m1
2
− 1, 1
)
,(m1
2
+ 1, m1
2
− 2, 1
)
, . . . ,
(m1
2
+ l − 2, m1
2
− l + 1, 1
)}
.
Since by Lemma 4.1(b) i(Am2) = (m2+12 , m2−12 , 0), the inertia set of the
(n − 1) × (n − 1) principal submatrix is{(
m1 + m2 + 1
2
,
m1 + m2 − 1
2
, 0
)
,
(
m1 + m2 + 1
2
+ 1, m1 + m2 − 1
2
− 1, 0
)
, . . . ,
(
m1 + m2 + 1
2
+ l − 1, m1 + m2 − 1
2
− l + 1, 0
)
,
(
m1 + m2 + 1
2
,
m1 + m2 − 1
2
− 1, 1
)
,
(
m1 + m2 + 1
2
+ 1, m1 + m2 − 1
2
− 2, 1
)
, . . . ,
(
m1 + m2 + 1
2
+ l − 2, m1 + m2 − 1
2
− l + 1, 1
)}
=
{(n
2
,
n
2
− 1, 0
)
,
(n
2
+ 1, n
2
− 2, 0
)
, . . . ,
(n
2
+ l − 1, n
2
− l, 0
)
,
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(n
2
,
n
2
− 2, 1
)
,
(n
2
+ 1, n
2
− 3, 1
)
,
. . . ,
(n
2
+ l − 2, n
2
− l, 1
)}
.
So by interlacing (Theorem 4.3.8 of [4]), the inertia set of A is a subset of{(n
2
,
n
2
, 0
)
,
(n
2
+ 1, n
2
− 1, 0
)
, . . . ,
(n
2
+ l, n
2
− l, 0
)
,(n
2
,
n
2
− 1, 1
)
,
(n
2
+ 1, n
2
− 2, 1
)
, . . . ,
(n
2
+ l − 1, n
2
− l, 1
)}
.
By symmetrically emphasizing n2 independent edges, we can obtain a symmetric
matrix B ∈ Q(A) with i(B) = ( n2 , n2 , 0).
For p = 1, 2, . . . , l, by symmetrically emphasizing p pairs of strict odd–even +
diagonal entries and n2 − p independent edges, we can obtain a symmetric matrix
B ∈ Q(A) with i(B) = ( n2 + p, n2 − p, 0).
Thus {( n2 , n2 , 0), ( n2 +1, n2 −1, 0), . . . , ( n2 + l, n2 − l, 0)} ⊆ i(A). Since smr(A)
n − 1, by Lemma 2.2, {( n2 , n2 − 1, 1), ( n2 + 1, n2 − 2, 1), . . . , ( n2 + l − 1,
n
2 − l, 1)} ⊆ i(A). So
i(A)=
{(n
2
,
n
2
, 0
)
,
(n
2
+ 1, n
2
− 1, 0
)
, . . . ,
(n
2
+ l, n
2
− l, 0
)
,(n
2
,
n
2
− 1, 1
)
,
(n
2
+ 1, n
2
− 2, 1
)
, . . . ,
(n
2
+ l − 1, n
2
− l, 1
)}
.
The theorem now follows. 
Theorem 4.7. Let n be odd, and A be an n × n symmetric tridiagonal sign pattern
of form (2), where there are exactly l pairs of strict odd–even + diagonal entries
with 1  l  n−12 , and there are no odd + diagonal entries after the l pairs of strict
odd–even + diagonal entries.
(a) If l = 1, then i(A) = ( n+12 , n−12 , 0).
(b) If l  2, then
i(A)=
{
(n − k, k, 0) : n − 1
2
− l + 1  k  n − 1
2
}
∪
{
(n − k, k − 1, 1) : n − 1
2
− l + 2  k  n − 1
2
}
.
Proof. (a) It is clear from Lemma 4.1.
(b) We use induction on l. l = 2, by Lemma 4.3, the result is correct.
Let there be l pairs of strict odd–even + diagonal entries, and there are no odd
+ diagonal entries after the l pairs of strict odd–even + diagonal entries in A. The
principal submatrix obtained from A by deleting the row and column which contains
the even + diagonal entry of the first pair of strict odd–even + diagonal entries is
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an (n − 1) × (n − 1) block-diagonal sign pattern. Let the two diagonal blocks Am1 ,
Am2 be of orders m1, m2, respectively. Then m2 is odd, Am2 has (l − 1) pairs of
strict odd–even + diagonal entries, and there are no odd + diagonal entries after the
(l − 1) pairs of strict odd–even + diagonal entries. As in the proof of Theorem 4.6,
we can prove that
i(A)=
{(
n − 1
2
+ 1, n − 1
2
, 0
)
,
(
n − 1
2
+ 2, n − 1
2
− 1, 0
)
, . . . ,
(
n − 1
2
+ l, n − 1
2
− l + 1, 0
)
,
(
n − 1
2
+ 1, n − 1
2
− 1, 1
)
,
(
n − 1
2
+ 2, n − 1
2
− 2, 1
)
, . . . ,
(
n − 1
2
+ l − 1, n − 1
2
− l + 1, 1
)}
.
The theorem now follows. 
Using the proof method of Theorem 4.7, we easily obtain Theorem 4.8, we omit
the proof.
Theorem 4.8. Let n be odd. For the n × n symmetric tridiagonal sign pattern A
of form (2), if there are exactly l pairs of strict odd–even + diagonal entries with
1  l  n−12 , and there is at least one odd + diagonal entry after the l pairs of strict
odd–even + diagonal entries, then
i(A)=
{
(n − k, k, 0) : n − 1
2
− l  k  n − 1
2
}
∪
{
(n − k, k − 1, 1) : n − 1
2
− l + 1  k  n − 1
2
}
.
So far, we have characterized the inertia sets of nonnegative symmetric tridiagonal
sign patterns completely.
5. A generalization
Let A ∈ Qn (A may be not symmetric). We define the general inertia set of A
to be I (A) = {i(B) : B ∈ Q(A)}. For a symmetric sign pattern A, I (A) may be
different from i(A), but for the symmetric sign patterns A of form (1) or (2) we have
the following result.
Theorem 5.1. Let A be an n × n symmetric sign pattern of form (1) or (2). Then
I (A) = i(A).
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